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severe ones. Clinical outcome is strongly predicted by the rate of progression, especially 
in mild and moderate AS. Thus, patients with a rapid pattern of progression should be fol- 
lowed more closely. 
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Ejection Predict Valve Area Response to Dobutamlne 
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lap G. Burwash. Luc M. Beauchesne, Karen M. Hay, Kwan-Leung Chan, University of 
Ottawa Heart institute, Ottawa, Ontario, Canada. 
In patients (pts) with aortic stanosis (AS), the increase in aortic valve area (AVA) during 
dobutamine testing has been shown to predict symptomatic status and differentiate "true" 
severe from "pseudo' severe AS. Recently, the instantaneous change in AVA during 
ejection at rest has been proposed as predictive of the AVA response to dobutamine test- 
ing. In 30 pts with moderate or severe isolated AS (AVA<1.2cm 2, AI<I+), we investigated 
whether indices of AVA dynamics during ejection at rest could predict the AVA response 
to dobutamine testing. Resting LV outflow tract (VLvoT) and transvalvuiar velocities (VAs) 
were analyzed to derive instantaneous AVA (AVAi) and flow (Qi) at 1% time intervals dur- 
ing the ejection period (EP). Indices of AVA dynamics during ejection at rest were com- 
pared with the absolute change in AVA (t~.VA), % change in AVA (%t~.VA) and valve 
compliance (VC) during dobutamine testing. VC was measured as the change in AVA per 
change in flow (Qmean) using 6 dobutamine infusion rates (0, 1.25, 2.5, 5, 7.5 and 10 ug/ 
kg/min). 
Results: From baseline to maximum dobutamine dose in the 30 pts, Qmean increased 
51% (239¢-48 to 361+74ml/s, p<0.0001) and resulted in an 18% increase in AVA 
(0.80+0.20 to 0.94+0.24cm 2,p<O.O001). VC was 0.11+0.8cm2/100mVs. Pts with an AVA 
increase <20% (n=17) and >20% (n=13) during dobutamine testing had a similar time to 
peak VLVOT (36+8 VS 41+12%EP) and VAS (33_+6 vs 32_+4%EP), time to 80% peak AVAi 
(20+12 vs 27+20%EP) and peak AVAi (68_+28 vs 64_+24%EP), time spent >80% of peak 
AVAi (67_+13 vs 61_+19%EP), AVAi opening rate [10%EP to peak AVAi] (0.66:L-0.98 vs 
0.47_+0.26 °/o~,AVAV1%EP) and °/ot~.VAV/.Qi (11_+10 vs 16_+10 %~.VAV100ml/s). There 
was no relationship between indices of AVA dynamics during ejection at rest and the 
absolute ~LAVA, % z~AVA or VC during dobutamine testing. 
Conclusions: In pts with moderate and severe AS, instantaneous changes in AVA dur- 
ing ejection at rest do not predict the AVA response to dobutamine testing. Indices of AVA 
dynamics during ejection at rest should not be used as a substitute for dobutamine test- 
ing in AS pts. 
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Background: Symptomatic status in aortic stanosis (AS) does not always correlate to 
classical markers of hemodynamic severity and it has been hypothesized that other fac- 
tors may be involved. In this context, we have previously observed that, whilst ejection 
fraction is preserved, LV longitudinal shortening (LVLS) may be selectively decreased in 
patients with AS; our hypothesis was that this might be a marker of subendocardial 
ischemia since subendocerdial myocardial fibers are oriented longitudinally. 
Objective: To examine if there is a relation between LVLS and symptoms in patients with 
AS. 
Methods: Relevant clinical and echocardiographic variables, including LVLS calculated 
using the model of Dumesnil at al. were measured in 131 consecutive patients (79 
males, 52 females, mean age: 68±15 years) with at least moderate AS (Aortic Valve Area 
(AVA) <1.5 cm2). 
Results: There were 25 asymptomatic patients and 106 symptomatic patients (exertional 
dyspnea 93%, resting dyspnea 25%, angina 57%, syncope 27%). In comparison to the 
former, the latter had a smaller AVA (0.91±0.27 vs. 1.13±0.20 cm2; p<0.001), a lower 
LVLS (19±13 vs. 28±9%; p=0.01), and higher incidence of coronary artery disease (52 vs 
20%, p<0.008). The other variables significantly associated with symptoms were: age, 
previous myocardial infarction, obesity, LV mass index, LV ejection fraction, cardiac 
index, indexed AVA, energy loss index, and valvular resistance. However, in multivariate 
analysis, the only variables independently associated with symptomatic status were age 
(p=0.03), indexed AVA (p=0.003), and LVLS (p=0.04). LVLS resulted in an improvement 
of the overall performance for the prediction of symptoms when compared to LV ejection 
fraction (73 versus 65%). 
Conclusion: These results suggest that LVLS is more closely associated to changes in 
symptomatic status than ejection fraction and, as such, it might reflect selective suben- 
docardial ischemia. Since symptoms are associated to prognosis in AS, LVLS might also 
be a marker of prognosis in AS and thus become a useful parameter to consider for clin- 
ical decision making in these patients. 
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Garcia, The Cleveland Clinic Foundation, Cleveland, Ohio. 
Background: In patients with congenital aortic stenosis, Doppler derived pressure gradi- 
ents and symptoms are often higher than expected for the apparent anatomic orifice 
area. We hypothesized that this discrepancy could be caused by higher pressure loss 
(kinetic enerhy) due to jet eccentricity and wall collision. 
Methods: Using computational fluid dynamics (CFD) and parameters observed in clini- 
cal aortic stenosis, we performed 16 flow simulations with varying degree of jet eccentric- 
ity, from 0 to 25 ° (deviation from the centadine). The orifice area was kept constant at 0.8 
cm 2. The pressure drop across the aortic valve was changed from 30 to 75 mmHg, corre- 
sponding to stroke volume of 39 to 63 ml/beat. 
Results: Pressure losses for different stroke volumes as a function of eccentricity are 
displayed in the graph below. The non-linear behavior is due to the impact of the jet on 
the wall for a rotation greater than 5 ° (this value is dependent on the geometry of the aor- 
tic root). 
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Conclusions: Jet eccentricity increases pressure loss in a simulated model of aortic 
stenosis. This phenomenon may explain why some patients with cengenitaf aortic steno- 
sis with moderate reduction in anatomic valve area have higher than expected pressure 
gradients and symptoms. 
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Introduction: Hydrodynamic pdnciples predict that changes in aortic root dimension 
affect pressure gradient recovery; resulting in a variable discrepancy between Doppler 
and catheter derived gradients and functional severity in aortic stanosis. 
Methods: 72 computational fluid dynamics simulations were performed to investigate the 
effect of left ventricular outflow tract (LVOT) and the aortic root dimensions on pressure 
recovery. The LVOT diameter was varied from 1.8 to 3.0 cm, the aortic root from 3.0 to 
5.2 cm; and the sevedty of stenosis ranged from 0.5 to 2.0 cm 2 (Avalve). The pressure 
drop across the stenosed valve varied from 30 to 70 mmHg. Pressure and velocity pro- 
files along the centerline were investigated. 
Results: The following comparisons all had significant correlation: static pressure drop 
across the orifice (Pprox " Pdist) with peak velocity, the ratios of valve area to LVOT area, 
(Avalve/ ALVOT ) and valve area to aortic root area (Avalve/ Afoot ). Regression analysis 
resulted in the following relationships (r = 0.93): 
Pprox " Pdist = KL" ( 1/2 p V2max) where 
K L (the pressure loss coefficient) = 0.99 - 2.63 • (Avalve/ALVOT * Avalve/Aroot ) 
with p blood density and Vrnax peak velocity. 
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Conclusions: 1) In aortic stenosis, larger LVOT and aortic root diameters result in less 
pressure recovery, and thus greater functional severity for a given Doppler derived pres- 
sure gradient, 2) Doppler derived gradients may overestimate catheter-derived gradients 
in patients with small LVOT and/or aortic roots. 
